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In a recent pa?er, t7eyzz.m (1952‘3) has discussed various mechanisns 

\ 

whi& have been pro2osed l o r  the ejec$ion of mztter from red giants such 

es CY Orioas. 

co~s - l zn t  out-f lm of m t t e r  beyomi 10 s t e l l a r  rzeii with a s p e d  

! 
Tne m l n  di;;”j;”ic*dty 5s 40 emtaka t h e  o5served &arently 

.. 

-1 - 10 la sec . which is less tinan the e scqe  velocity fmn the staz 

1 

(?.,‘epm, 1962s). W e l y  hydroip-ic Cieories seem t o  demand sn‘ extensive 

hot cor038 surrounding the star for  vhich no observational evidence is 

avalla’ole. 

A s u p l e  expl-=na$ion of fne observa%ions seem possible ir” soiid 

-prticles, on viiich radiatioa .pressure c2n act, are able to condense. 

Wey-ann (1962b) discusses t h i s  possibllity briefly but is led t o  re ject  it, 

?&ly on account of t3e lack of plausibility of the idea that ice-like 

gains cul condense in  the envelope c t  1000 K zsd partly on account of a 

large d r E t  velocity .which he o’otains for  the ice grains relative t o  %be 

gas. 

gra>’=lite particles of sizes .. 3-10 cm. ‘ 

The saae conclusions, however, do not appear t o  hold f o r  the case of 
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‘ 

Dorm, Wi&rmasinghe, Stecher, and Hudson (1965) have recently , ‘ 

considered the possibility t ha t  graphite pzrticles of sizes required.to 

e q l a i n  the inters te l lar  extinction (tJickramasin&e ELIXI Guilktme 1965, 

0 

S-Lecher ami Dom 1965) rrzy consense in the expading envelopes of red 

2k 
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\ or t e n h s  of num5er densities with,  s "P 2.5 @I CP , 
! 
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. : (3) ' 
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k-~us, x - 0.01 (i.e., 1$ of the C cmaensed) would suZfice t o  p??oduce an' 
. .  

, 

A 2urtkr requirement t o  be satisfied is that the gas a d  g a b s  

&-e not too. quickly separated. . Let V be the radial d r i f t  velocity of , 

the grains relative t o  the gas. We 'shzll now express the condi%ion that 

the grzvitational force on the gas is b d c e d  by %he' force exerted by 

<ne g r z b s .  -The Fiean free path of a gas.atonbetween successive-coni- 
. .  

sions w i t h  grains is given by 

where % is  the ndber  density 02'' dust 'grains. !he average t b e  bt&& 

beween two consecutive collisions oC a gas atom w i t h  grains i s  therefore 

noaentum - %V. The rate of change of radial. momentum per gas atom is . 

therefore - % f %a2 %; and equating this t o  gravity we have ' . 

. .  . .  
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(at 10 s te l la r  rzdii) ,  we gee 

m i  suixti tutiag n m e r i c a  values % = 3.10~~ nc/n.. = 10 , 
s = 2.5 gin cm and g 2, 7.10-3 cm seem2 -3 , 

-6 
I FGZ x 0.01, a = 3 X 10 , the velocity of r&id drut 02 grz'ms 

I I .  
reh:ive to $he gas is 

of che envelope i t se l f .  

- 10 sec-', ccqarable t o  cne raciai veiocity - 
This is considerably less  than the velocity. 

-1 . - l60 Inn sec which Weyrrznn (19623) gives for micron size ice grains. 
-1 A d r i f t  velocity sczewhat iess -~i;ar: 10 kn sec 

a h g e r  value of x, thzt  Is ,  su-pposing th~t Ziiore than 15 of the available 

is  possible by -chooshg 

carbon condenses as graphite, which is  indGed likely. Hodever, Yne 

c o q l i n g  we already have is  sufficient t o  release the envelope natter to 

i.l;r"inity. 

- ( GN/r)1/2, = 20 km &eccl at 10 steUar radii. In order fo r  the 

ewslope to be able to escz;s, %erefore= %he m t t e r  at  10 steUar radii 

h s  TO be p r o p l l e d  at 10 ka sec only q . t o  a ZurtLer distance - 10, 

T.e escape velocity a t  a distaace r from the star is 

. 
-1 

2erhqs 20 s t e k  rdi i  beiicre it .has enoEgh energy to escaFe. h enve- 

lose of' diuensioa ... 10 s t e l l a r  radi i  wG3.  be strip?& of dust in a tiae 

.., 20 years. 'During Ynis t h e ,  however, more C would have condensed'ss 

.. . * .  
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tivs t s z q e r a t ~ e  & the s t a  is - 3400 X, i k  i s  no% unlikely that t'r,e 

'-Leqrratuze a t  a scale height a3ove the pho%os$$ere'my lzll t o  - 2103 X 
during raininn phase perai%ting t3e coadensztion 02 grqhi te .  Emever, I s  

tfiese regions grains cannot grow to radii Luch h g e r  tkzn - 10 cin GL 
-7 ' 

grzins w i t 5  radius 3.10'7 an i n  order t o  pToduce the necessary ogacity 
2 -1- - 10 ca gm t o  eJect the m t t e r .  accoimt of t'ae higher abiel?-L gas . 

deBi-ly, the grains a d  gas w i l l  be very strongly cou2led as they begin t o  

POVS Outward .  Significant decoupling would begin t o  tsbe place when t'nz 

utter reaches the  envelope ana fne e$iisi6z;r&inns of.the ear l ier  paragra&s 
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